Further studies on the mechanism of inhibition of intestinal chylomicron transport by Pluronic L-81.
This study explored further the hypothesis that intestinal cells have two pathways for producing large triacylglycerol-rich lipoprotein particles. The hydrophobic surfactant Pluronic L-81 (L-81) inhibits formation of chylomicrons (containing triacylglycerol synthesized from dietary fatty acids and monoacylglycerol, through the monoacylglycerol pathway), but not formation of very-low-density lipoproteins. L-81 does not inhibit lymphatic lipid transport during infusion of egg phosphatidylcholine, whose fatty acid is processed through the alpha-glycerol phosphate pathway and is transported in lymph in very-low-density lipoproteins. Thus, the first part of this study tested whether L-81 cannot inhibit the alpha-glycerol phosphate pathway, and thus L-81 can only affect chylomicron lipid secretion. Intestinal lymph fistula rats were infused with a lipid emulsion containing [1-14C]oleic acid, but no monoacylglycerol, to ensure that the oleic acid will be channeled to the alpha-glycerol phosphate pathway. Experimental rats received 1 mg/h of L-81 in their emulsion whereas control rats lacked L-81. Lymphatic triacylglycerol output, measured both chemically and radioactively, was markedly suppressed in the experimental rats as compared to the controls. Thus, these data indicate that the reason why lipid transport was unaffected by L-81 when egg phosphatidylcholine was infused was not because of the pathway used for the resynthesis of triacylglycerol from phosphatidylcholine. In the second part of this study, we measured the appearance time for chylomicron (in control rats) and for very-low-density lipoprotein (in L-81-treated rats). The appearance time is defined as the time between placement of radioactive fatty acid into the intestinal lumen and the appearance of radioactive lipid in the central lacteal. The average appearance time for the control rats was 10.8 min, which was significantly shorter than the 16.2 min in the L-81-treated experimental rats. This difference in appearance time further supports the hypothesis that chylomicron and very-low-density lipoprotein are packaged separately in the enterocytes and only the formation of chylomicron is inhibited by L-81.